1995; Chung et al., 1999; Amnuaykanjanasin and Daub, 2009; Beseli et al., 2015a Beseli et al., , 2015b . 23
Today, near-complete genome sequences are available for seven Cercospora species, namely 24 C. arachidicola, C. beticola, C. canescens, C. cf. flagellaris, C. sojina, C. zeae-maydis and C. 25 zeina (Chand et al., 2015; Orner et al., 2015; Muller et al., 2016; Vaghefi et al., 2017 and 26 references therein, Zeng et al., 2017) . The availability of these genome sequences may pave 27 the way for identification and functional characterization of novel genes in C. nicotianae. 28
To our knowledge, there has been only one account of an interaction between N. benthamiana 29 and C. nicotianae in the literature of molecular phytopathology (Nielsen et al. 1993) . In their 30 work, the fungus was used to test responses of transgenic N. benthamiana ectopically 31 expressing a sugarbeet chitinase. Because the presence of the transgene apparently did not 32
To obtain conidia for plant inoculations, mycelia from fresh cultures were harvested, 23 disrupted in sterile distilled water with glass shards using a FastPrep-24 machine (MP 24 Biomedicals), transferred to Petri dishes filled with V8 juice agar medium and incubated 25 under 16 h light/8 h dark conditions at 18−20 °C for 7 days. V8 juice medium was prepared 26 by thoroughly mixing 300 ml of V8 juice with 4.5 g of calcium carbonate. The mixture was 27 centrifuged (3000 rpm, 10 min) and the supernatant was 5-fold diluted with distilled water, 28 mixed with 1.5% agar and autoclaved for 15 minutes. The conidia produced were gently 29 washed off with sterile 0.2% gelatine solution using a paint brush. The resulting suspension of 30 spores and mycelial fragments were filtered through 3 layers of cheesecloth, the concentration 31 was adjusted to 5 × 10 4 conidia per milliliter with a hemocytometer and sprayed onto N. 32 benthamiana or N. tabacum plants until runoff. At the time of inoculation, N. benthamianatabacum plants, four fully developed leaves (in positions 4 through 7) were collected. 23
Samples of two independent experiments were analyzed, both yielding similar results. Leaves 24 were ground with a mortar and pestle in liquid nitrogen and stored at -70 °C. Genomic DNA 25 extraction was performed by a Nucleon Phytopure DNA extraction kit (GE Healthcare) 26 following instructions provided by the manufacturer. DNA extracts were adjusted to a 27 concentration of 10 ng µl -1 with nuclease-free water by using NanoDrop-1000 (Thermo Fisher 28 Scientific). The relative fungal biomass within infected leaves was assessed by quantitative 29 real-time PCR (qPCR) on a C1000 Touch Thermal Cycler equipped with a CFX96 Real-Time 30 PCR System (Bio-Rad) using a KAPA SYBR Fast qPCR Kit (KAPA Biosystems). Fungal 31 DNA was quantified using primers designed for amplification of a 140 bp fragment of C. 32 nicotianae actin (GenBank: JX143144. EcoRI restriction endonuclease (Thermo Scientific) and the gel-purified GFP fragment was 32 ligated into the EcoRI-digested pTRV2 vector.
Two sets of primers were used for creating TRV2-GFP-COI1 and TRV2-GFP-EIN2 VIGS 1 vectors. The original sequences were adopted from an article published by Shibata et al. 2 (2010) and the restriction site sequences were customized to make them compatible with the 3 restriction endonucleases (BamHI and NcoI) we were going to use. Target 
Virus-induced gene silencing 26
Agrobacterium strains containing pTRV1, pTRV2 or P14 silencing suppressor constructs 27 (Mérai et al. 2005) were grown overnight at 28 °C on LB medium supplemented with the 28 appropriate antibiotics (kanamycin sulfate: 30 µg ml -1 , rifampicin: 50 µg ml -1 ). For inoculum 29 preparation, bacterial cells were suspended in Agrobacterium incubation buffer (1.95 g MES, 30 2 g MgCl 2 ·6H 2 O in 1 l distilled water, pH 5.6) and supplemented with acetosyringone (final 31 concentration of 150 mM). Bacterial cell densities were adjusted with a spectrophotometer to 32 OD 600 =0.4 for TRV1 and TRV2 and OD 600 =0.2 for P14. After a 3-hour incubation at room 33 temperature, the bacterial suspensions mixed in a ratio of 1:1:1 (v/v) were infiltrated into twogene and EIN2 primer pair was utilized to amplify a corresponding sequence of 23
Niben101Scf04548g00001.1 transcript. COI1 and EIN2 transcript levels were determined in 24 healthy and C. nicotianae-infected leaves of GFP-silenced control, and COI1-and EIN2-25 silenced plants. Leaf samples analyzed in this assay were collected from plants 3 days after 26 inoculation with C. nicotianae using the same method as described above. Total RNA was 27 extracted from leaves in positions 4 through 7 (12 leaves per sample were analyzed). Two 28 independent experiments were conducted with similar results. 29
Relative gene expressions presented correspond to results provided by one representative 30 experiment and they show means of three biological and three technical replicates (each 31 biological sample was composed of a pool of three plants). 32 detached and incubated for 3 days in a moist chamber, a pronounced growth of grey 23 mycelium was observed on both adaxial and abaxial surfaces of symptomatic leaves. 24
Transferring of this fungal material to Petri dishes containing PDA or V8 media produced 25 cultures that were characteristic of C. nicotianae. When suspensions of conidia harvested 26 from these V8 plates were sprayed onto leaves of healthy N. benthamiana plants this 27 inoculation resulted in typical frogeye leaf spot symptoms following incubation at 27 °C and 28 in high humidity for 4 days. 29 30 N. benthamiana is markedly more susceptible to Cercospora leaf spot than N. tabacum 31
One purpose of this study was to compare the susceptibility of N. benthamiana and N. 32 tabacum to C. nicotianae, since N. tabacum is the most important host of the fungus.transcripts were evaluated by observing the suppression of GFP fluorescence (plants 18 ectopically expressing the green fluorescence protein were used throughout this study) and byResponses of VIGS-treated plants to inoculation with C. nicotianae were tested in whole-23 plant and in detached-leaf assays. Reduction of COI1 and also EIN2 transcript levels 24 apparently promoted the development of necrotic symptoms caused by C. nicotianae on N. 25 benthamiana plants (Figs. 5 and 6 ). Consistent with these results, silencing of either COI1 or 26 EIN2 resulted in more severe necrosis on inoculated detached leaves as compared to the GFP-27 silenced control (Fig. 7) . 
